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1. Introduction

The UML S® Metathesaurus® denotes explicit ambiguity by appending an ambiguity designator, a
number in angle brackets, to the end of an ambiguous string. Because strings with ambiguity des-
ignators require significant special processing, the original string (with possible case changes) is
included as another string for the concept involved.! Thus each concept with a string ‘aaa <n>’
also has string ‘aaa’ (ignoring case differences). But now any application which gains access to
the Metathesaurus textually, cannot tell the difference among the concepts of an ambiguous clus-
ter ‘aaa<n>" each of which isrepresented by ‘aaa’ . The purpose of thisreport isto examine ambi-
guity in the 2003 release of the Metathesaurusin the context of its effect on natural language
processing (NLP) applications.

The number of explicitly ambiguous Metathesaurus terms has grown over the years. Table 1

shows several counts that indicate that growth in broad terms. Percentage changes are computed

1999 2000 2001 2002 2003
Strings with an ambiguity designator 7,912 9416 | 12,840 | 13,837 | 16,438
(+19%) | (+36%) | (+8%) | (19%)
Conceptswith one or more ambiguity 6,565 7,409 9,637 | 10,328 | 12,397
(+13%) | (+30%) | (+7%) | (+20%)
Conceptswith one or more non-sup- 5,736 6,501 8,074 8,754 | 10,416
pressible ambiguity (+13%) | (+24%) | (+8%) | (19%)
Cases of ambiguity 3,669 4,361 5571 6,014 7,205
(+19%) | (+28%) | (+8%) | (+20%)
Cases of non-suppressible ambiguity 3,449 4,139 5,311 5,752 6,824
(+20%) | (+28%) | (+8%) | (+19%)

Table 1. Measuresof ambiguity in the UMLS M etathesaur us

1. Thisyear there are 58 exceptions to thisrule. See the Appendix for details.




1. Introduction

relative to the previous year. Some examples will clarify the meaning of the counts. There are 23
M etathesaurus strings ‘ Protocols <n>’ for n ranging from 1 to 23; these strings occur in 23 dis-
tinct concepts but represent a single case of ambiguity. Some concepts contain more than one
ambiguous string, i.e. they are ambiguous in more than one (not necessarily distinct) way. In fact,
the concept ‘ Optic Nerve Glioma, Childhood' (C0278653) has 37 ambiguous strings, more than
any other concept. A more manageable example of a concept with multiple ambiguitiesis
‘Arthrogryposis’ (C0003886) which has the following six ambiguous strings:

Amyoplasia congenita <1>

Congenital Arthromyodysplasia<1>

Congenital multiple arthrogryposis <1>

myodystrophiafetalis deformans <2>

myodystrophiafoetalis deformans <2>

pterygium universale <2>
All but the last string are ambiguous with the concept ‘Amyoplasia congenita disruptive
sequence’ . The concept containing * pterygium universale <1>", however, is ‘Multiple pterygium
syndrome’. Finally, separate counts are given after restricting focus to those M etathesaurus strings
which are not suppressible synonyms. Since suppressible synonyms are generally unhelpful for
NLP purposes, these counts give a more accurate view of Metathesaurus ambiguity.

Theinformation in Table 1 shows that the amount of ambiguity in the Metathesaurus increased in
2003 by about 20% over the previous year and is almost double that of 1999.

Examining the cases of ambiguity more closely, consider the degree of ambiguity, i.e., the number
of ways astring is ambiguous or, equivalently, the number of concepts in which it occurs. For
example ‘ Other <n>" has degree 55. Table 2 contains the distribution of ambiguitiesin the Meta-
thesaurus according to degree. Note that an ambiguity of degree one is not actually an ambiguity.
‘Abbreviations <1>", for example, is not ambiguous since there are no other ‘Abbreviations <n>’
strings in the M etathesaurus.

Ignoring suppressi ble synonyms produces the more realistic distribution shown in Table 3. Most
of the ambiguity of degree greater than eight has disappeared, and all of that would disappear if
appropriate strings were marked as suppressible. For example, ‘ Other <n>" now has degree six,
and five of these remaining cases should be marked as suppressible. Suppressible synonyms are
ignored for the remainder of this report.

Section 2 of this report describes only the most notable cases of ambiguity in the Metathesaurus,
i.e., the cases of degree five or more. The bulk of the cases are now reported automatically by the
Migration Assistant, atool developed generally for annotating ambiguity and specifically for the
purpose of marking appropriate cases as suppressible. Section 3 provides some conclusions
derived from the study, and the last section is an appendix of supporting information.

1. The computation of the degree of an ambiguity was corrected in 2002. As aresult, there are some differences from
previous editions of this report in the counts reported in the tables.
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Degree of
ambiguity | 1999 cases 2000 cases 2001 cases 2002 cases 2003 cases
56 0 0(0%) 0(0%) 0(0%) 1(-)
55 0 0(0%) 1(-) 1(0%) 0(-100%)
54 1 1(0%) 0(-100%) 0(0%) 0(0%)
23 1 1(0%) 1(0%) 1(0%) 1(0%)
18 1 1(0%) 1(0%) 2(+100%) 2(0%)
17 0 0(0%) 59(-) 58(-2%) 58(0%)
16 2 2(0%) 2(0%) 2(0%) 2(0%)
8 3 3(0%) 3(0%) 3(0%) 3(0%)
7 2 2(0%) 2(0%) 5(+150%) 6(+20%)
6 1 2(+100%) 4(+100%) 8(+100%) 8(+0%)
5 9 9(0%) 22(+144%) 21(-5%) 24(+14%)
4 50 63(+26%) 55(-13%) 59(+7%) 79(+34%)
3 305 | 373(+22%) | 418(+12%) | 472(+13%) | 594(+26%)
2 3,102 | 3,534(+14%) | 4,368(+24%) | 4,641(+6%) | 5,541(+19%)
1 192 | 370(+93%) | 635(+72%) | 741(+17%) | 885(+19%)
Total 3,669 | 4,361(+19%) | 5571(+28%) | 6,014(+8%) | 7,204(+20%)
Table 2. Metathesaurusambiguity distribution by degree
Degree of
ambiguity | 1999 cases 2000 cases 2001 cases 2002 cases 2003 cases
56 0 0(0%) 0(0%) 0(0%) 0(0%)
55 0 0(0%) 0(0%) 0(0%) 0(0%)
54 1 0(-100%) 0(0%) 0(0%) 0(0%)
23 1 1(0%) 1(0%) 1(0%) 1(0%)
18 1 1(0%) 1(0%) 1(0%) 1(0%)
17 0 0(0%) 1(-) 1(0%) 0(-100%)
16 1 1(0%) 0(-100%) 0(0%) 1(-)
8 3 3(0%) 3(0%) 3(0%) 3(0%)
7 2 2(0%) 2(0%) 3(+50%) 4(+33%)
6 0 1(-) 2(+100%) 2(0%) 1(-50%)
5 6 6(0%) 7(+17%) 10(+43%) 11(+10%)
4 24 34(+42%) 37(+9%) 46(+24%) 44(-4%)
3 223 303(+36%) 385(+27%) 448(+16%) 473(+6%)
2 2,849 | 3,435(+21%) | 4,511(+31%) | 4,878(+8%) 4,935(+1%)
1 338 352(+4%) 361(+3%) 359(-1%) | 1,350(+276%)
Total 3,449 | 4,139(+20%) | 5,311(+28%) | 5,752(+8%) | 6,824(+19%)

Table 3. Metathesaurus ambiguity distribution after removing suppressibles
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2. Higher Degree Metathesaurus Ambiguity

Ambiguous English Metathesaurus strings are described in this section in decreasing order of
degree of ambiguity. Only those cases of degree five or more are covered. See Migration Assistant
reports for cases of ambiguity of lesser degree.

In al cases, suppressible synonyms are ignored as is done in Table 3. Ambiguous forms for con-
cepts shown in bold should be marked as suppressible. Recommendations for cases which are not
clear are introduced with the word consider. Concepts shown in bold italics have recommenda-
tions that are not necessarily directly related to ambiguity considerations.

2.1 ‘Protocols<n>’ (degree 23) <no change from last year>

Except for * Protocols <2>" with preferred name ‘ Protocols documentation’, ‘ Protocols <n>" are
generalizations of their preferred names and should be marked as suppressible. Their concepts are

CoNoU~MWNE

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

C0442711:

C0542547:
CO0677556:
CO06/77557:
C06/77558:
C0677559:
C0677560:
CO0677561:
C06/77562:
C06/77563:
C0677564:
C0677565:
C0677566:
CO0677567:
C06/7568:
C0677569:
C0677570:
CO0677571:
CO0677572:
C06/77573:
C06/77574:
CO0677575:
23. C0677576:

Protocols documentation (Protocols <2>)

Protocols:
Protocols:
Protocols:
Protocols:
Protocols:
Protocols:
Protocols:
Protocols:
Protocols:
Protocols:
Protocols:
Protocols:
Protocols:
Protocols:
Protocols:
Protocols:
Protocols:
Protocols:
Protocols:
Protocols:
Protocols:
Protocols:

Activities (Protocols <23>)

Pre- or Intra- or Post-Procedure (Protocols <1>)
Urinary Elimination (Protocols <3>)

Tissue Perfusion (Protocols <4>)

Tissue Integrity (Protocols <5>)

Sensation, Pain and Comfort (Protocols <6>)
Self-Concept (Protocols <7>)

Self-Care (Protocols <8>)

Safety (Protocols <9>)

Role Relationship (Protocols <10>)
Respiration (Protocols <11>)

Physical Regulation (Protocols <12>)
Nutrition (Protocols <13>)

M etabolism (Protocols <14>)

Medications and Blood Products (Protocols <15>)
Immunology (Protocols <16>)

Health Behavior (Protocols <17>)

Fluid and Electrolyte (Protocols <18>)
Coping (Protocols <19>)

Cognition (Protocols <20>)

Circulation (Protocols <21>)

Bowel Elimination (Protocols <22>)

2.2 'Patient Education Plans <n>’ (degree 18) <no change from last year>

All 18 strings ‘ Patient Education Plans <n>’" are generalizations and should be suppressed. Their
concepts are

C0549081: Patient Education Plans: Activities (Patient Education Plans <1>)
C0549082: Patient Education Plans. Bowel Elimination (Patient Education Plans <2>)
C0549083: Patient Education Plans: Circulation (Patient Education Plans <3>)
C0549084: Patient Education Plans: Coping (Patient Education Plans <4>)

ApwWNPE
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8.

9.

10.
11.
12.
13.
14.
15.

16.
17.

18. C0549098: Patient Education Plans:

C0549085: Patient Education Plans:
C0549086: Patient Education Plans:
C0549087: Patient Education Plans:

tion Plans <7>)

C0549088:
C05490809:
C0549090:
C0549091.:
C0549092:
C0549093:
C0549094:
C0549095:

Patient Education Plans:
Patient Education Plans:
Patient Education Plans:
Patient Education Plans:
Patient Education Plans:
Patient Education Plans:
Patient Education Plans:
Patient Education Plans:

Plans <15>)

C0549096: Patient Education Plans:
C0549097: Patient Education Plans;

<17>)

Plans <18>)

Health Behavior (Patient Education Plans <5>)
Immunology (Patient Education Plans <6>)
M edications and Blood Products (Patient Educa-

M etabolism (Patient Education Plans <8>)
Nutrition (Patient Education Plans <9>)

Physical Regulation (Patient Education Plans <10>)
Respiration (Patient Education Plans <11>)

Role Relationship (Patient Education Plans <12>)
Safety (Patient Education Plans <13>)

Self-Care (Patient Education Plans <14>)
Sensation, Pain and Comfort (Patient Education

Tissue Integrity (Patient Education Plans <16>)
Urinary Elimination (Patient Education Plans

Pre- or Intra- or Post-Procedure (Patient Education

2.3 "Assessment <n>’ (degree 16) <no change from last year>

Similarly, all 17 strings ‘Assessment <n>’ are generalizations and should be suppressed. Note that
the degree of ambiguity hereis 16 because ‘Assessment <5>" and ‘Assessment <17>" both belong
to the came concept, ‘Assessment: Cognition’. The concepts involved in this ambiguity are

CoNoU~WNE

16.
17.

C0028708:
C0542573:
C0549068:
C0549070:
C0549071:
C0549072:
C0549073:
C0549074:
C0549075:
. C0549076:
. C0549077:
. C0549078:
. C0549079:
. C0549080:
. C0679207:
C0870300:
C0870300:

Nutrition Assessment (Assessment <1>)

Assessment:
Assessment:
Assessment:
Assessment:
Assessment:
Assessment:
Assessment:
Assessment:
Assessment:
Assessment:
Assessment:
Assessment:
Assessment:

Bowel Elimination (Assessment <3>)

Circulation (Assessment <4>)

Coping (Assessment <6>)

Fluid and Electrolytes (Assessment <7>)

Health Behavior (Assessment <8>)

Medications and Blood Products (Assessment <9>)
M etabolism (Assessment <10>)

Respiration (Assessment <11>)

Safety (Assessment <12>)

Self-Care (Assessment <13>)

Sensation, Pain and Comfort (Assessment <14>)
Urinary Elimination (Assessment <15>)

Pre- or Intra- or Post-Procedure (Assessment <16>)

Knowledge acquisition using a method of assessment (assessment <2>)

Assessment:
Assessment:

Cognition (Assessment <5>)
Cognition (Assessment <17>)

2.4 ‘cde genotype <n>’ (degree 8) <no change from last year>

The 8 strings ‘ cde genotype <n>’ differ only inthe caseof ‘c’, ‘d’ or ‘€. They seem to be legiti-
mate concepts from RCD99. In a case sensitive environment, there is no ambiguity; the presence
of strings with ambiguity designators, although not harmful, is not necessary. When caseis
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ignored, the ambiguity exists and the additional strings are warranted (albeit possibly confusing
because they appear with mixed case). Thus, the ambiguous forms are correctly not suppressed.

2.5 ‘Driver injured in collision with other and unspecified motor vehiclesin nontraffic
accident <n>’ (degree 8) <no change from last year>

The 8 strings ‘ Driver injured ... <n>" occur in the Read Codes and |CD-10 with some variationin
the wording. The concepts for these strings are

1. C0476822: Driver pedal cycleinjured in collision with other and unspecified motor vehi-
clesin nontraffic accident (<1>)

2. C0476905: Motorcycledriver injured in collision with other and unspecified motor vehi-
clesin nontraffic accident (<2>)

3. C0476973: Car driver injured in collision with other and unspecified motor vehiclesin
nontr affic accident (<4>)

4. CO0477136: Busdriver injured in collison with other and unspecified motor vehiclesin
nontraffic accident (<7>)

5. C0496239: Driver of three-wheeled motor vehicleinjured in collision with other and
unspecified motor vehiclesin nontraffic accident (<3>)

6. C0496408: Pick-up truck or van driver injured in collision with other and unspecified
motor vehiclesin nontraffic accident (<5>)

7. C0496481: Heavy transport vehicledriver injured in collision with other and unspecified
motor vehiclesin nontraffic accident (<6>)

8. C0596026: Driver injured in collision with other and unspecified motor vehicles in nontraffic
accident (<8>)

where, for ease of reading, the strings ‘ Driver injured... <n>" are shown simply as‘<n>’. Except

for the last case, the ambiguous strings are generalizations and should be suppressed.

2.6 ‘Driver injured in collision with other and unspecified motor vehiclesin traffic accident
<n>’ (degree 8) <no change from last year>

This caseis analogous to the previous one (section 2.5); al but the last should be suppressed. The
relevant concepts (with abbreviated ambiguity designator strings as before) are

1. C0476826: Pedal cycledriver injured in collision with other and unspecified motor vehi-
clesin traffic accident (<1>)

2. C0476909: Motor cycledriver injured in collision with other and unspecified motor vehi-
clesin traffic accident (<2>)

3. C0476977: Car driver injured in collision with other and unspecified motor vehiclesin
traffic accident (<4>)

4. CO0477140: Busdriver injured in collison with other and unspecified motor vehiclesin
traffic accident (<7>)

5. C0496241: Three-wheeled motor vehicledriver injured in collision with other and
unspecified motor vehiclesin traffic accident (<3>)

6. C0496410: Pick-up truck or van driver injured in collision with other and unspecified
motor vehiclesin traffic accident (<5>)

7. C0496483: Heavy transport driver injured in collision with other and unspecified motor
vehiclesin traffic accident (<6>)

Ambiguity in the UMLS Metathesaurus (2003 Edition) 6



2. Higher Degree Metathesaurus Ambiguity

8. C0596027: Driver injured in collision with other and unspecified motor vehiclesin traffic
accident (<8>)

2.7 ‘DIALYSATE SOLUTION, ANY CONCENTRATION OF DEXTROSE, FLUID
VOLUME GREATER THAN 249CC, BUT LESSTHAN OR EQUAL TO 999CC,
FOR PERITONEAL DIALY SIS <n>’ (degree 7) <no change from last year>

Thisis simply not an instance of ambiguity; the quantities differ. Except for the first concept
which matches the ambiguous strings exactly, the ambiguous strings are just not the same as the
preferred concept name and should be suppressed. The concepts involved are

1. C0993689: DIALY SATE SOLUTION, ANY CONCENTRATION OF DEXTROSE, FLUID
VOLUME GREATER THAN 249CC, BUT LESS THAN OR EQUAL TO 999CC, FOR
PERITONEAL DIALYSIS (<1>)

2. C0993690: DIALYSATE SOLUTION, ANY CONCENTRATION OF DEXTROSE,
FLUID VOLUME GREATER THAN 999CC, FOR PERITONEAL DIALYSIS (<2>)

3. C0993691: DIALYSATE SOLUTION, ANY CONCENTRATION OF DEXTROSE,
FLUID VOLUME GREATER THAN 1999CC, FOR PERITONEAL DIALYSIS (<3>)

4. C0993692: DIALYSATE SOLUTION, ANY CONCENTRATION OF DEXTROSE,
FLUID VOLUME GREATER THAN 2999CC, FOR PERITONEAL DIALYSIS (<7>)

5. C0993693: DIALYSATE SOLUTION, ANY CONCENTRATION OF DEXTROSE,
FLUID VOLUME GREATER THAN 3999CC, FOR PERITONEAL DIALY SIS (<4>)

6. C0993694: DIALYSATE SOLUTION, ANY CONCENTRATION OF DEXTROSE,
FLUID VOLUME GREATER THAN 4999CC, FOR PERITONEAL DIALYSIS (<6>)

7. C0993695: DIALYSATE SOLUTION, ANY CONCENTRATION OF DEXTROSE,
FLUID VOLUME GREATER THAN 5999CC, FOR PERITONEAL DIALYSIS (<5>)

2.8 'Other <n>’ (degree7)

The only remaining ‘ Other <n>" strings which have not already been suppressed are listed below.
All but the first should be suppressed. (The last case, whose only strings are the MTH strings
‘other’ and ‘other <56>", is new thisyear.)

C0205394: Other (Other <1>)

C0220886: Other location of complaint (Other <2>)

C0697270: Miscellaneous Dietary Supplements (Other <55>)

C0700060: Other activitiesinvolving preparation of a routine non-injectable drug prod-

uct (Other <52>)

C0700062: Other activitiesinvolving preparation of compounded non-parenteral medi-

cations (Other <53>)

6. C0700063: Other activitiesinvolving preparation of compounded parenteral medica-
tions (Other <54>)

7. C1001998: other <56> (other <56>)

ApWNPE

o

2.9 ‘Passenger injured in collision with other and unspecified motor vehiclesin nontraffic
accident <n>' (degree 7) <no change from last year>

This case is analogous to the one in section 2.5 except that all no strings should remain unsup-
pressed. The relevant concepts are

Ambiguity in the UMLS Metathesaurus (2003 Edition) 7



2. Higher Degree Metathesaurus Ambiguity

1. C0476823: Pedal cycle passenger injured in collision with other and unspecified motor
vehiclesin nontraffic accident (<1>)

2. C0476906: Motor cycle passenger injured in collision with other and unspecified motor
vehiclesin nontraffic accident (<2>)

3. C0496240: Three-wheeled motor vehicle passenger injured in collision with other and
unspecified motor vehiclesin nontraffic accident (<3>)

4. C0496324: Passenger of car injured in collision with other and unspecified motor vehi-
clesin nontraffic accident (<4>)

5. C0496409: Pick-up truck or van passenger injured in collision with other and unspeci-
fied motor vehiclesin nontraffic accident (<5>)

6. C0496482: Heavy transport vehicle passenger injured in collision with other and unspec-
ified motor vehiclesin nontraffic accident (<6>)

7. C0496486: Bus passenger injured in collision with other and unspecified motor vehicles
in nontraffic accident (<7>)

2.10 ‘Passenger injured in collision with other and unspecified motor vehiclesin traffic
accident <n>’ (degree 7) <no change from last year>

This case is analogous to the previous one; all ambiguous strings (except for sense <3>) should be
suppressed. The relevant concepts are

1. C0476827: Pedal cycle passenger injured in collision with other and unspecified motor
vehiclesin traffic accident (<1>)

2. C0476910: Motor cycle passenger injured in collision with other and unspecified motor
vehiclesin traffic accident (<2>)

3. C0496242: Passenger injured in collision with other and unspecified motor vehiclesin traffic
accident (<3>)

4. C0496326: Passenger of car injured in collision with other and unspecified motor vehi-
clesin traffic accident (<4>)

5. C0496411: Passenger of pick-up truck or van vehicleinjured in collision with other and
unspecified motor vehiclesin traffic accident (<5>)

6. C0496484: Passenger of heavy transport vehicle vehicleinjured in collision with other
and unspecified motor vehiclesin traffic accident (<6>)

7. C0496488: Passenger of businjured in collision with other and unspecified motor vehi-
clesin traffic accident (<7>)

2.11 ‘Cold <n>’ (degree 6) <no change from last year>
The concepts associated with the six senses of *Cold <n>" are

1. C0009264: cold temperature (Cold <1>)

2. C0009443. Common Cold (Cold <2>)

3. C0010412: Cold Therapy (Cold <4>) [consider suppressing]

4. C0024117: Chronic Obstructive Airway Disease (COLD <3>) (which has string ‘ Chronic
Obstructive Lung Disease’)

5. C0234192: Cold Sensation (Cold <5>)

6. C0719425: Cold brand of chlorpheniramine-phenylpropanolamine (Cold <6>)
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Senses <3>, <4> and <6> are currently suppressed by MetaMap for mainly practical reasons. The
only sense that might be marked as suppressible in the Metathesaurus is sense <4>, ‘ Cold Ther-
apy’, because it is extremely rare to find the word cold by itself meaning ‘ Cold Therapy’.

2.12 ‘[SO] Premolar tooth <n>’ (degree 5) <no change from last year>
All ambiguous strings are generalizations and should be suppressed.

C0005373: Bicuspid ([SO] Premolar tooth <1>)

C0447259: Permanent upper right first premolar tooth ([SO] Premolar tooth <2>)
C0447265: Permanent upper left second premolar tooth ([SO] Premolar tooth <3>)
C0447266: Permanent upper left first premolar tooth ([SO] Premolar tooth <4>)
C0447299: Permanent lower right second premolar tooth ([SO] Premolar tooth <5>)

grWNE

2.13 'Adjustment <n>’ (degree 5) <no change from last year>
The concepts for the 5 senses of ‘adjustment’ are

C0001537: Clinical Adjustment (Adjustment <2>)

C0376209: Individual Adjustment (Adjustment <1>)

C0456081: Adjustment Action (Adjustment <3>)

C0678219: Adjustment - classification term (Adjustment <4>) [consider renaming]
C0683269: Psychological adjustment (adjustment <5>)

Thisislegitimate ambiguity. However, the preferred name of sense <4>, ‘Adjustment - classifica-
tion term’, is self referential and should be renamed. If the string ‘Adjustment - classification
term’ is kept, it should be marked as suppressible.

ghrwWNE

2.14 'CAM <n>’ (degree5) <no change from last year>

Suppress ambiguous forms (MetaM ap only) because they are either abbreviatory or, in the case of
‘CAM brand of Ephedrine Hydrochloride’, a brand name.

C0007578: Cell Adhesion Molecules (CAM <1>)

C0178551.: chorioallantoic membrane (CAM <3>)

C0678112: CAM brand of Ephedrine Hydrochloride (CAM <2>)
C0713465: Cam, topical lotion (Cam <4>)

C0936077: Complementary therapies (CAM <5>)

grwWNE

2.15 'CD <n>’ (degree 5) <no change from last year>

Thisis legitimate ambiguity (although it is not clear why ‘ CP protocol’ isrelated to ‘CD’). How-
ever, the ambiguous forms are suppressed in MetaM ap because they are abbreviations.

C0006632: Cadmium (Cd <3>)
C0056447: CP protocol (CD <2>)
C0079141: Compact discs (CD <4>)
C0332140: Diagnosis, clinical (CD <1>)
C0700300: candela (cd <5>)

grwWNE
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2.16 'Cl <n>’ (degree5) <no change from last year>

With the exception of * Chloride measurement’, the senses are legitimate but are suppressed in
MetaM ap. Suppress the ambiguous forms of * Chloride measurement’ (sense <5>) becauseitisa
laboratory procedure, not a substance.

C0008209: Chlorine (Cl <4>)

C0010575: Cycloleucine (CL <2>)
C0201952: Chloride measurement (Cl <5>)
C0475212: centiliter (cL <1>)

C0596019: Chloride lon (CL <3>)

gaghrwNPE

2.17 ‘Liver <n>" (degree5) <no change from last year>

Senses <1>, <4> and <7> are legitimate (although M etaM ap suppresses <4>), and senses <5> and
<6> should be marked as suppressible since they simply do not mean liver.

C0023884: Liver (Liver <1>)

C0023895: Liver diseases (Liver <6>)

C0023899: Liver Extract (LIVER <7>)

C0721399: Liver brand of Vitamin B 12 (Liver <4>)
C0872387: Procedureson liver (Liver <5>)

aghrwhE

2.18 ‘P <n>’ (degree 5) <no change from last year>

Suppress the ambiguous forms of * Phosphorus measurement’ (sense <5>) becauseitisa‘Labora-
tory Procedure’, not a substance. In addition, the senses of ‘P’ are abbreviations and, in the last
two cases, self referential. They are all suppressed by MetaMap.

C0031705: Phosphorus (P <4>)

C0033452: Properdin (P <3>)

C0202178: Phosphorus measurement (P <5>)
C0439115: upper case pea (P <1>)

C0439140: lower case pea (p <2>)

grwNE

2.19 ‘Premolar tooth <n>" (degree 5) <no change from last year>

Like ‘[SO] Premolar tooth <n>’, all ambiguous strings are generalizations and should be sup-
pressed.

C0005373: Bicuspid (Premolar tooth <1>)

C0447259: Permanent upper right first premolar tooth (Premolar tooth <2>)
C0447265: Permanent upper left second premolar tooth (Premolar tooth <3>)
C0447266: Permanent upper left first premolar tooth (Premolar tooth <4>)
C0447299: Permanent lower right second premolar tooth (Premolar tooth <5>)

ghrwNE

2.20 ‘Quince<n>’ (degreeb)

This case represents a new category of ambiguity: that of aplant (senses <5>, <2> and even <3>),
its use as afood (sense <1>) and a pharmacol ogic substance made from the plant (sense <4>).
Thereis certainly real ambiguity at play here, but maybe not five senses worth.
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C0453291: Quince - dietary (Quince <1>)
C1006308: Cydonia (Quince <5>)

C1006309: Cydonia oblonga (quince <2>)
C1116538: Quince, Flower Essence (Quince <3>)
C1122970: Quince preparation (QUINCE <4>)

aghrwhE

2.21 ‘Thymus<n>' (degreeb)
Senses <5> and <4> should be marked suppressible. The legitimate sense <7> is new this year.

C0040112: Thymus Extracts (THYMUS <6>)
C0040113: Thymus Gland (Thymus <1>)

C0154199: Disease of thymus gland (Thymus <5>)
C0869570: Procedures on Thymus (Thymus <4>)
C1015036: Thymus Plant (Thymus <7>)

grwWNE

2.22 ‘Tourniquet on <n>" (degree 5) <no change from last year>

There is no obvious reason why these terms have been made ambiguous using the expression
‘Tourniquet on’. All senses should be marked as suppressible.

C0204731: Application of tourniquet (Tourniquet on <1>)
C0412800: Upper tourniquet cuff inflation (Tourniquet on <2>)
C0412801: Lower tourniquet cuff inflation (Tourniquet on <3>)
C0412802: Manual tourniquet application (Tourniquet on <4>)
C0549105: Tourniquet cuff inflation (Tourniquet on <5>)

grwWNE

3. Conclusions

Some concepts have ambiguous forms which should be marked as suppressible, where ambiguous
forms means both the string with an ambiguity designator and one or more strings without it. Note
that some concepts such as ‘Assessment: Cognition’ have more than one ambiguous form with
ambiguity designator (‘Assessment <5>' and ‘Assessment <17>' inthiscase). The analysisin this
and previous editions of this report reveals some classes of ambiguity commonly occurring in the
Metathesaurus:

« Contextual (or hierarchical) ambiguity. This class of false ambiguity is exemplified by the
string ‘ Prostate’ for * Prostatic Diseases . It normally arises from terms which require context
within their vocabulary (in this case, a disease hierarchy) in order to be properly understood.
Contextual ambiguities can be classified according to their participants:

- Body part/disease ambiguity exemplified by ‘ Prostate’ and ‘ Prostatic Diseases

Body part/procedure ambiguity exemplified by ‘ Stomach’ and ‘ Procedures on the stom-

ach’

Pathology/procedure ambiguity exemplified by ‘ Pathology’ and ‘ Pathology procedure’

M edical device/procedure ambiguity exemplified by ‘ Prosthesis' and ‘ Prosthesis Implanta-

tion’

Substance/ther apy ambiguity exemplified by ‘Anthracyclines’ and ‘prior anthracycline

therapy’
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- Substance/measurement ambiguity exemplified by ‘ Thyroid stimul ating immunogl obu-
lins' and * Thyroid stimulating immunoglobulins assay’

» Generalization ambiguity. Thisis also false ambiguity caused by grouping several concepts
together using amore general term. For example, 22 concepts including ‘ Protocols: Activities
and ‘Protocols: Pre- or Intra- or Post-Procedure’ are generalized to ‘ Protocols’ which does
seem to be alegitimate synonym of the concept ‘ Protocols documentation’.

« Meta ambiguity. This new class of ambiguity, represented by strings such as * Other complica-
tions of proceduresNEC in ICD10’, contain metainformation. In this caseit is the name of the
vocabulary, ICD10 in the example. As opposed to the first class of ambiguity above in which
strings such as ‘ Prostate’ meaning ‘ Prostatic Diseases' do not say enough about themselves,
these strings say too much. It is true that the meaning of a string containing ‘NEC’, ‘ not else-
where classified’ or like phrase, depends upon its vocabulary, but such information is already
availablein the MSRO file (where it belongs). It is also true that such strings have different
meanings and strictly speaking should be different concepts. But the practical result of such a
representational scheme isto introduce an ambiguity that most users do not want or need to
resolve. (It is not even clear that those who might want to resolve the ambiguity can do so with
the information available in the Metathesaurus.)

« Abbreviation ambiguity. Thisis another, large class of ambiguity caused by distinct concepts
having the same acronyms (or abbreviations). An example from aboveisthat ‘Mitral Valve
Stenosis', ‘Multiple Sclerosis’, ‘Morphine Sulfate’ and ‘millisecond’ al have abbreviation
‘MS or ‘ms'. Although this class represents true ambiguity in astrict sense, it is better to disal-
low it in many text processing situations, especially those in which authors define the abbrevia-
tions they use. Unlike the other classes of ambiguity defined above, we do not recommend that
this case be reflected in changes to the Metathesaurus. This kind of ambiguity will be sup-
pressed for MetaMap processing only.

One limitation of this study is that there was no follow-up of ambiguous strings discovered while
examining the strings for a given case. For example, the set of all strings for the concepts contain-
ing a ‘ sound measurement <n>" string include the ambiguous strings ‘ Ultrasonography <n>’,
‘Echography <n>’, *Ultrasound <n>’, * Echotomography <n>" and ‘ ultrasound scanning <n>'. If
the ambiguous forms for ‘ sound measurement <n>" are to be marked as suppressible, how does
that affect the other ambiguous strings? Each of them is part of a cluster of concepts, possibly dif-
ferent from the one for ‘ sound measurement <n>'. Although it is probably not necessary to
explore the new concept clusters, it is essential to examine the original cluster for additional
ambiguous forms to suppress.

4. Appendix

Cases of Strings having an Ambiguity Designator with no Unadorned Counterpart

This appendix describes an anomal ous situation in which some ambiguous M etathesaurus strings
seem to have no foundation in the underlying, constituent vocabularies. For example, the concept
C0001613 (with preferred name *Adrenal Cortex’) has string ‘ Cortex <2>’ but no correspond-
ing string ‘ Cortex’ without the ambiguity designator. Similarly, concept C0337671 (* For mer
smoker’) has string ‘ Cessation of smoking <2>" but no corresponding string like ‘ cessation of
smoking'. (Thislast exampleis one of five cases in which the ambiguous string, e.g., ‘ Cessation
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of smoking <2>’, isasuppressible synonym.) The complete list of 58 casesis given below where
alowercase version of the missing, unadorned string is shown rather than the actual string with
ambiguity designator. The five suppressible cases are marked in bold.

C0001613:cortex

C0001629:medulla
C0002667:amphetamine
C0005220:1actase

C0005902:bsa

C0007237:therapy
C0010076:coronaviruses
C0010346:enteritis, regiona
C0010346:granulomatous enteritis

10. C0010346:ileitis, regional

11. C0010346:regional enteritis

12. C0010346:regional ileitis

13. C0010481:cushing’s disease

14. C0013080:mongoloid

15. C0014854:diverticulosis, esophagus
16. C0015222:hearing examination

17. C0015222:test, hearing

18. C0015222:tests, hearing

19. C0015223:test, vision

20. C0015223:tests, vision

21. C0017853:hemoglobin glycosylated
22. C0019004:extracorporeal dialysis

23. C0022821:hunchback

24. C0026447:new world monkeys

25. C0027769:nerve

26. C0028165:nitrogen mustard

27. C0029007:p21

28. C0032008:anterior

29. C0032009:posterior

30. C0032743:tomography, emission computed
31. C0086227.oxyuris vermicularis

32. C0086227:seatworm

33. C0097622:5 alpha-reductase

34. C0161734:frozen

35. C0176003:examination, dental

36. C0221759:syndrome, parsonage-turner
37. C0260771:dialysis, rena

38. C0260771:hemodiaysis

39. C0302487:examination, gynecological
40. C0325136:beluga

41. C0330974:walnut (suppressible)

42. C0337671:cessation of smoking (suppressible)
43. C0339868:r ats (suppressible)

44. C0478431:antigonadotrophins, antiestrogens, antiandrogens, not el sewhere classified

CoNoUA~AWNE
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45.
46.

47.
48,
49,
50.
51.
52.
53.
54.
. C0878544:myocardial disease
56.
57.

55

58.

C0486224:i nos antigen:arbitrary concentration:point in time:erythrocytespatient:ordinal :red
blood cell agglutination

C0486242:i nos antigen:arbitrary concentration:point in time:erythrocytes*patient:ordinal :red
blood cell agglutination

C0498273:division of muscle

C0596235:ca /cat++

C0599207:p27

C0600078:therapy, physical nec

C0697169:evening primrose

C0699895:insemination, artificial

C0851294:other psychotropic drugs, not elsewhere classified

C0877849:peripheral neuroectodermal tumor

C1022339:vervet monkey

C1141023:antigonadotrophins, antiestr ogens, antiandrogens, not elsewhere classified
(suppressible)

C1141023: poisoning by antigonadotr ophins, antiestrogens, antiandr ogens, not elsewhere
classified (suppressible)
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